Lyssavirus P gene characterisation provides insights into the phylogeny of the genus and identifies structural similarities and diversity within the encoded phosphoprotein.
A comprehensive phylogenetic analysis of the Lyssavirus genus, employing P gene sequences from 128 isolates recovered globally, is presented. While confirming prior suggestions of the genetic distinctness of the Australian bat lyssaviruses, these data also revealed a clear division within the rabies virus clade (Genotype 1) between globally distributed viruses circulating predominantly in canid species (subgroup 1-1), and American strains harbored by both chiropteran and terrestrial hosts (subgroup 1-2). Nucleotide substitution patterns within the P locus suggested differential selection operating along the length of the open reading frame (ORF) between rabies viruses of these two subgroups. Comparison of the deduced primary sequences of the encoded phosphoproteins of all isolates provided insights into the product's structural organization. Two conserved (CD1,2) and two variable (VD1,2) domains were evident; high variation in the VD2 region was reflected by differences in hydropathic profiles. Only two of five serine residues reported to function as phosphate acceptors in the P protein of the rabies challenge virus standard (CVS) strain were absolutely conserved; similarly, out of four internal methionines reported to direct internal translation initiation of the CVS strain to produce N-terminally truncated P proteins, only Met(20) was universally retained. In contrast, two sequence motifs, one believed to confer binding to the cytoplasmic dynein light chain LC8, and a lysine-rich sequence probably contributing to N protein binding, were conserved throughout the genus. Most rabies viruses of the carnivora (1-1) contain a potential C ORF in alternate frame to that of P, a feature limited or absent in most other isolates of the genus, an observation interpreted with consideration to the predicted course of lyssavirus evolution.